Abstract. We have investigated 1008 objects in the area of five intermediate age open clusters (NGC 2099, NGC 3114, NGC 6204, NGC 6705 and NGC 6756) via the narrow band ∆a-system. The detection limit for photometric peculiarity is very low (always less than 0.009 mag) due to the high number of individual frames used (193 in total). We have detected six peculiar objects in NGC 6705 and NGC 6756 from which one in the latter is almost certainly an unreddened late type foreground star. The remaining five stars are probably cluster members and bona fide chemically peculiar objects (two are λ Bootis type candidates). Furthermore, we have investigated NGC 3114, a cluster for which already photoelectric ∆a-measurements exist. A comparison of the CCD and photoelectric values shows very good agreement. Again, the high capability of our CCD ∆a-photometric system to sort out true peculiar objects together with additional measurements from broad or intermediate band photometry is demonstrated.
Introduction
In continuation of our previous four papers dedicated to the search for chemically peculiar objects via CCD ∆a-photometry (Paunzen et al. 2002b) , another five open clusters in our Milky Way have been investigated.
We present ∆a-photometry for NGC 2099, NGC 3114, NGC 6204, NGC 6705 and NGC 6756 resulting in the detection of six peculiar objects from which one turned out to be a late type foreground object.
The data of NGC 3114 allowed us to compare photoelectric measurements to those of the CCD system showing excellent agreement.
We discuss the individual clusters and their peculiar objects including Johnson U BV and Strömgren uvby photometry.
Observations, reduction and results
Observations of the five open clusters were performed with the Bochum 61 cm (ESO-La Silla), the Helen-Sawyer-Hogg 61 cm telescope (UTSO-Las Campanas Observatory), the 2.15 m telescope at the Complejo Astronómico el Leoncito (CASLEO) and the L. Figl Observatory (FOA) with the 150 cm telescope on Mt. Schöpfl (Austria) using the multimode instrument OEFOSC. The characteristic of the instruments and field-of-views can be found in Bayer et al. (2000) and Paunzen et al. (2002b) . The observing log is listed in Table 1 .
The basic CCD reductions and a point-spreadfunction-fitting were carried out within standard IRAF routines. The way of calculating the normality line, deriving the errors and calibration of our y measurements, is the same as in previous works (Paunzen et al. 2002b) . Tables 5 to 9 larger open circles denote brighter objects. We have plotted the clusters sorted for the individual field of views. Table 2 lists our observed open clusters and their characteristics from the literature (as listed in the corresponding sections). Furthermore, the number of observed stars, the number of individual frames (Table 1) , the regression coefficients for all transformations and normality lines as well as the 3σ detection limits are given.
The finding charts (only available in the electronic form) of our open clusters are shown in Fig. 1 . We have grouped the charts according to the telescopes used and the very different field of views. Tables 5 to 9 with all data for the individual cluster stars are available in electronic form at the CDS via anonymous ftp to cdsarc.u-strasbg.fr (130.79.125.5), http://cdsweb.u-strasbg.fr/Abstract.html or upon request from the first author. These Tables include the cross identification of objects from the literature, the observed (g 1 − y) and a values with their corresponding errors, V magnitudes, the (B − V ) or (b − y) values from the literature, ∆a-values derived from the normality lines of (g 1 −y), (B − V ) or (b − y), and the number of observations, respectively.
The diagnostic diagrams for all five open clusters are shown in Fig. 2 . Furthermore, the normality lines and the confidence intervals corresponding to 99.9 % are plotted.
All photometric data and limits are given in magnitudes.
NGC 2099
A comprehensive study of this open cluster is given by Nilakshi & Sagar (2002) . They included all relevant sources and data from the literature.
We have observed only the brightest members (V > 13) of the core region and find no photometric CP candidate. Although we have only six frames in total, the ∆a-detection limit is very low (0.009) caused by the brightness of the observed objects.
The Johnson U BV measurements of the literature as listed in Table 1 of Nilakshi & Sagar (2002) were averaged in order to derive mean photometric mean values within this system. The main sequence and the region of the red giants are clearly visible in Fig. 2. 
NGC 3114
This cluster was already observed photoelectrically in the ∆a-system by Maitzen et al. (1988) . They observed 127 stars of this cluster with V > 12 and found six CP2 stars. We have used NGC 3114 to further test our new CCD photometric system and to expand the V -range of observed members (it is also the less distant open clusters investigated so far in the CCD ∆a-system with 920 pc). Unfortunately, all six bona-fide CP stars are either outside our observed field of view or too bright for CCD measurements. Nevertheless, we have seven stars in common with the work of Maitzen et al. (1988) for which we can immediately check the observed ∆a-values. Admitting that this is only a check for a null result in ∆a we notice a very good coincidence of both sources/techniques.
The CCD Johnson U BV for this cluster were taken from Sagar & Sharples (1991) and Carraro & Patat (2001) . Figure 2 shows the V versus (g 1 − y) diagram for NGC 3114. The main sequence goes down to about 18th magnitude with many non-members especially cooler than (g 1 − y) > −0.5. We find no further photometric CP stars for this cluster within a detection limit of 0.008. This is probably caused by the temperature range of the observed members. We find that (g 1 − y) = −0.69 corresponds to (B − V ) 0 = 0.44 or a spectral type of about F5. Earlier than that, only 43 objects have been observed (all other stars are cooler). Since the incidence of CP stars significantly drops towards spectral types of A5, the incidence of late type peculiar stars is rather improbable (note that already six have been discovered before).
NGC 6204
NGC 6204 was often analyzed with its companion Hogg 22 which lies only 6 ′ away (both are not associated with each other). The first investigation by Whiteoak (1963) was substantiated by Moffat & Vogt (1973) . The latter give an earliest spectral type of B8 and a distance of 810 pc. Kjeldsen & Frandsen (1991) presented CCD Johnson U BV photometry deriving a distance of 1200 pc and an age of 200 Myr. Later, Forbes & Short (1996) confirmed these results using appropriate isochrones.
Our observations cover the whole area of NGC 6204 as described in Kjeldsen & Frandsen (1991) and Forbes & Short (1996) spanning a magnitude range of about nine magnitudes. Although 55 frames were observed in total resulting in a very low detection limit of 0.007, no photometric CP candidate was discovered.
NGC 6705
The apparent radius of NGC 6705 (M11) is 16 ′ which is significantly more than the field of view of the telescope (3 ′ x 4 ′ ) used for this investigation. We have therefore observed only the innermost region. Kjeldsen & Frandsen (1991) , Brocato et al. (1993) and Sung et al. (1999) presented extensive studies based on CCD Johnson U BV I Sung et al. (1999; NGC 6705) , Delgado et al. (1997; NGC 6756) Col. 4, 5: X and Y coordinates in the finding charts (Fig. 1 ) Col. 6: Johnson V magnitude Col. 7, 8: mean a-index and its standard deviation Col. 9, 10: mean (g 1 − y) value and its standard deviation Col. 11: Deviation from cluster line a 0 = a + b·(g 1 − y) using the corresponding constants as listed in Table 2 Col. 12: (B − V ) from the literature Col. 13: Deviation from cluster line a 0 = a + b·(B − V ) using the corresponding constants as listed in Table 2 Col. 14: (b − y) from Delgado et al. (1997) Col. 15: Deviation from cluster line a 0 = a + b·(b − y) using the corresponding constants as listed in Table 2 photometry. Sung et al. (1999) found mass segregation based on 166.491 stars brighter than 21th magnitude (see their Figure 3 ). The slope of the mass function increases systematically with increasing radius from the center.
We have checked the consistency of all published CCD photometric sources. The photographic values listed by Johnson et al. (1956) and Mathieu (1984) were not considered since such measurements are in generally not as accurate as CCD ones. We find a general trend of the data listed by Brocato et al. (1993) with respect to those of Kjeldsen & Frandsen (1991) and Sung et al. (1999) . The offset is about 0.70 for Johnson V , furthermore a slope of 0.74 for Johnson (B − V ) was found. The data of Brocato et al. (1993) were also checked against the photographic ones by Johnson et al. (1956) and Mathieu (1984) yielding essentially the same results. The correlations of all other data sources result in offsets close to zero with a slope of one (within the error bars). For our further analysis we have used photometric mean values from Kjeldsen & Frandsen (1991) and Sung et al. (1999) .
From Fig. 2 we find three photometric CP candidates for NGC 6705. Two of them (No. 51 and 56; 7730 as well as 8157 according to Sung et al. 1999 ) have significant positive ∆a-values whereas one (56; 7777) exhibit a negative one. Unfortunately, none of these objects is included in the membership determination by McNamara et al. (1977) . All three stars have (B − V ) 0 of −0.05 and (U −B) 0 values from −0.07 to −0.17 resulting in a Q value from −0.04 to −0.14 (Golay 1974) qualifying them as bona fide cluster members (Fig. 2) . These values are typically for spectral types of B8 to A0 assuming a reddening of E(B − V ) = 0.43.
According to the results of Cowley et al. (1970) the photometric indices are in very good agreement for late B type Si or Cr stars. If we assume (V 0 − M V ) = 11.55 (Sung et al. 1999 ) then absolute magnitudes of +0.3 and +0.5 for No. 51 and 215 can be derived. Again, these absolute magnitudes are typical for CP stars in this temperature range (Grenier et al. 1981 , Gómez et al. 1998 .
Object No. 56 exhibits a significant negative ∆a-value of −0.059 which is typical for a Be or a very extreme λ Bootis star. An absolute magnitude of +1.6 would be still in the range of classical field λ Bootis stars (Paunzen et al. 2002a ). However, spectroscopic observations have to clarify the true nature of this object.
We also note that Johnson et al. (1956) classified one star (No. 7483; Sung et al. 1999) as B3p (Blue Straggler?). Our photometry results in a ∆a-value of +0.003 which seems to rule out a peculiar nature. But we have to emphasize that magnetic CP stars often show a variation of the ∆a-value over their magnetic cycle. On the other hand, the error of the a-value itself (averaged over five different nights) is only 0.003 which might be another argument against chemically peculiarity.
NGC 6756
The only recent paper including NGC 6756 is that of Delgado et al. (1997) . They presented CCD Strömgren uvby photometry of 368 stars in the area of this open cluster. It is the most distant program cluster (3300 pc) which allowed us the cover the complete cluster area.
In total, three objects are photometrically peculiar: No. 17, 46 (33 and 24 according to Delgado et al. 1997 , respectively; both with positive ∆a-values) and No. 52 (66; negative one).
For the following calculations we have used E(b − y) = 0.73 and (V 0 − M V ) = 12.60 as listed in Delgado et al. (1997) .
The (Cameron 1966) .
The values for the apparent peculiar object No. 17 are typical for an unreddened late type star (Crawford & Mander 1966) Unfortunately, Delgado et al. (1997) have only measured (b − y) for No. 52 making a final comment on its nature difficult. If it is a cluster member, then (b − y) 0 = −0.024 and M V = +0.41 which is in the range of the λ Bootis group. Again, further photometric or spectroscopic data are needed to shed more light on its nature.
Conclusions
We have presented high precision narrow band ∆a-photometry for 1008 objects from 193 individual frames for five intermediate aged open clusters of the Milky Way. With a very low detection limit of less equal than 0.009, we find six peculiar objects in NGC 6705 and NGC 6756. One object in NGC 6756 turned out to be a late type foreground object. NGC 3114 served as further test case to compare the new CCD with the old photoelectric ∆a-system. It has been shown that our narrow band CCD ∆a-photometric system together with additional measurements of the Johnson U BV ot Strömgren uvby systems is highly efficient to detect peculiar objects on the upper main sequence.
